Angiotensin converting enzyme inhibition prevents development of collapsing focal segmental glomerulosclerosis in Thy-1.1 transgenic mice.
Thy-1.1 transgenic mice develop hypercellular focal and segmental glomerulosclerosis (FSGS) lesions that mimic human collapsing FSGS, in 7 days after injection with anti-Thy-1.1 antibodies. These lesions consist of proliferating parietal epithelial cells (PECs). We questioned whether the angiotensin converting enzyme inhibitor (ACE), captopril, could prevent the development of FSGS and if protection is related to the timing of drug administration. First, we compared the effect of captopril treatment with angiotensin II-(ANGII) independent antihypertensive therapy (triple therapy). Second, we tested the effects of captopril administered over four different time intervals: days -7 to 0 (Ca-7>0), days -7 to 7 (Ca-7>7), days 0-7 (Ca0>7) and days 3-7 (Ca3>7) (day 0 being the day of injection of the antibody). In anti-Thy-1.1 injected control (C) mice we observed dedifferentiation and activation of podocytes, reflected by loss of ASD33 and increased expression of desmin, followed by a marked accumulation of PECs forming hypercellular lesions. PECs showed an increased expression of connective tissue growth factor (CTGF). Triple therapy or captorpil pre-treatment (Ca-7>0) had no significant effect on albuminuria or FSGS. In contrast, Ca0>7 and Ca3>7 treatment significantly lowered albuminuria and attenuated development of FSGS. The latter two treatments attenuated loss of ASD33 expression by podocytes but could not prevent increased desmin expression. In addition, these treatments reduced CTGF expression by PECs and prevented PEC proliferation. ACE inhibition, but not triple therapy, prevents the development of FSGS, suggesting an important role for ANGII. ACE inhibition has a protective effect even when started 3 days after the initial podocyte insult, which is probably related to the ability of ACE-inhibition to block PEC activation and proliferation.